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REMARKS 

Claims 10-22 are pending in the application. Claims 1-9 have been cancelled without 
prejudice or disclaimer. Claims 10-22 have been introduced. Support for the new claims can be 
found in the claims as originally filed and throughout the specification. See, for example, 
original claims 1, 3, 5, and 9, the specification at page 23, lines 16-25, page 26, lines 4-12, and 
page 27, lines 18-19, and Figure 11. 

Original claim 1 includes the expression "the linear expansion coefficient of the 
protective film being greater than 7.0 xlO'^ (1 /^C) and smaller than 5.0x 10'"^ (ircy. 
Support for the amendment to the lower limit of the linear expansion coefficient has been 
changed to ~7.8x 10"^ (l/^'C) - and the upper limit has been changed to -4.65 X 10-4(1 /°C)- 
- is that-±5 mrad reflects consideration of the permissive range of warp angle (tilt angle) after 
allowing for warp angle tolerances in manufacturing the optical recording medium. More 
particularly, the International Organization for Standardization (ISO) stipulates that the warp 
angle of an optical data recording medium such as an optical disc should be within the range 
of ±5 mrad (see: Paragraph [0002] of the partial English language translation of Japanese 
Unexamined Patent Publication No. Hei 5(1993)-234128 attached hereto as Appendix A). 
The ground for this range appears to be that if the warp angle is in this range, substantially no 
trouble will be caused in recording and reproducing data. Meanwhile, the optical data 
recording medium is generally used at an ambient temperature of -15 to 70° actually. 
Accordingly, it is a routine matter for a skilled person to determine, as described on page 28, 
line 1 1 to line 1 5 in the English specification of the present application, the layer constitution 
of the medium so that the actual warp angle falls in the range of -5 mrad to +5 mrad a range 
in which substantially no trouble will be caused in recording and reproducing data, in the 
actual environment that the ambient temperature is -15 to 70°C. 

In practice, however, it is not possible to manufacture a medium with no warp angle, 
and thus it is a common practice during manufacture to provide for a warp angle tolerance 
range. The range is ordinarily defined as ±2 mrad at the present manufacturing level (see: 
Paragraph [0004] of the partial English language translation presented in Appendix A). 
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Therefore, a medium with a warp angle within the range of ±2 mrad at room temperature is 
manufactured. 

In order that at a temperature varying from 25°C to 70°C, the warp angle falls in the 
range of ±5 mrad a range in which substantially no trouble will be caused in recording and 
reproducing data, it is necessary that the actual warp angle variation should be "±3 mrad (=5- 
2)" because ±2 mrad is the manufacturing tolerance range. 

Then, in order that the warp angle falls in the range of ±5 mrad a range in which 
substantially no trouble will be caused in recording and reproducing data, it is necessary to 
define the linear expansion coefficient of the protective film so that that the range of actual 
'warp angle variation is "± 3 mrad". Next, the reason why the range of the linear expansion 
coefficient of the protective film has been specified as in amended claim 1 will be explained. 

First, page 23, lines 7-25 in the English specification of the present application and 
the graph of Fig. 7 indicates that when the range of warp angle is set to be ±5 mrad, the range 
of linear expansion coefficient of the protective film is selected to be 7.0 X 10"^ to 5.0 XIO"^ 
specified in original claim 1 . 

By deriving, from the formulae (l)-(5) on page 17 in the English specification of the 
present application, the fact that a relationship between the linear expansion coefficient and 
the warp angle variation of the protective film is linear, and then by referring to Figs, a and b 
(Attached in Appendix B), the range of linear expansion coefficient of the protective film can 
be determined so that it corresponds to ±3 mrad. 

Figs, a and b of Appendix B illustrate graphs of relationship experimental data 
established between the linear expansion coefficient and the warp angle variation of the 
protective film of the medium at a temperature varying from 25 to 70°C when the Young's 
modulus of the protective film is set to be a fixed value and the thickness thereof is set to be 
20 |im and 5 |am. The graphs were prepared based on experimental values. 
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Regarding the range of 7.0 X 10"^ to 5.0 x lO "^ of the linear expansion coefficient of 
the protective film specified in original claim 1 when the range of warp angle variation is set 
to be ±5 mrad, the ground for the lower limit (7.0 X 10"^) is a dot C in Fig. a and the ground 
for the upper limit (5.0 X 10-^) is a dot D in Fig. b. 

On the other hand, regarding the range of 7.8 XIO"^ to 4.65 X lO""* specified in 
amended claim 1, the ground for the lower limit (7.8 X 10'^) is a dot A in Fig. a as and the 
ground for the upper limit (4.65 X 10'"*) is a dot B in Fig. b. 

In other words, the range of 7.8 X 10'^ to 4.65 XI 0"^ of the linear expansion 
coefficient of the protective filni specified in amended claim 1 is determined from the warp 
angle variation range of ±3 mrad. The warp angle variation range of ±3 mrad is regarded as 
permissible when the warp angle falls in the range of +5 mrad a range in which substantially 
no trouble will be caused in recording and reproducing data. The numeric range of 7.8 X 10' 
to 4.65 X 10""^, therefore, is a range determined by taking account of the present 
manufacturing level, and therefore has a meaning. Thus, this specific value is not merely a 
matter of design. 

No new matter has been added by virtue of the amendments made to the claims. 

The present invention provides optical data recording medium comprising a transparent 
substrate, a thin film layer formed on the transparent substrate and a protective film formed on 
the thin film layer wherein the protective film is composed of a resin. The thin film layer is a 
single layered or multilayered film having one or more layers selected fi'om a dielectric film, a 
recording film and a reflective film. The linear expansion coefficient and/or the Young's 
modulus of the protective film is greater than that of the transparent substrate and the linear 
expansion coefficient of the protective film is between 7.8 x 10'^ and 4.65x 10"^(1/°C). 
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None of the references relied upon by the office action teach or suggest an optical data 
recording medium which possesses an linear expansion coefficient of the protective film is 
greater than that of the transparent substrate and is between 7.8 x 10"^ and 4.65xlO*^(l/°C). 

Claims 1-9 were rejected under 35 U.S.C. § 102(b) as being allegedly anticipated by 
Tajima(JP 2000-31 1381). 

The rejection is traversed. 

The office action asserts that the embodiments recited in Table 5 of Tajima satisfy the 
limitations of the instantly claimed invention. Applicants respectfully disagree. Table 5 of the 
Tajima reference recites film thickness. Young's Modulus, Linear Expansion Coefficient and 
Moisture Permeation Degree. Tajima neither discloses nor suggests a substrate film or a 
protective film of an optical recording media which has an linear expansion coefficient of 
between 7.8 x 10'^ and 4.65 x 10"^ (1/X). 

As the reference is understood, Tajima discloses an optical data recording medium 
comprising a transparent substrate, a thin film layer formed on the transparent substrate and a 
protective film formed on the thin film layer wherein at least either one of a linear expansion 
coefficient and a Young's modulus of the protective film is greater than that of the 
transparent substrate, and a thickness of the protective film is 20 m or less. More 
particularly, Tajima describes in one of its embodiments an optical data recording medium 
wherein the linear expansion coefficient of the protective film is 7.2 X 10'^ (1/°C) and the 
Young's modulus of the protective film is 5.9 XI 0^ (Pa) (see Table 5). 

Although the invention of claim 1 has the same layer constitution as that of the 
invention of Tajima, Applicants have surprisingly discovered that optical recording media 
satisfying the range of linear expansion coefficients for the transparent layer and the 
protective layer provided by claim 1 offer unique benefits in preventing warp and/or 
deformation of the optical media. Tajima neither discloses nor suggests regulating the linear 
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expansion coefficient or the Young's modulus of the transparent layer and the protective 
layer to prevent warpage of the optical recording media. 

That is, claim 1 discloses an optical data recording medium in which the range of the 
linear expansion coefficient of the protective film is between 7.8 x 10"^ and 4.65 x 10"^ (1/°C). 
The specified range provides an optical data recording medium which conforms to 
international standards in warp (tilt angle), without substantially any trouble caused in 
recording and reproducing data (readout of data). More particularly, the optical data 
recording medium provided by claim 1, as amended, offers improved reliability in both data 
recordation and data reproduction. Thus, the optical data recording medium provided by 
claim 1 offers reduced warp with temperature change and is less costly to manufacture as 
compared with conventional media. 

Thus, for at least the reasons discussed herein claims 1,14, and 18 are patentable over 
the teachings of Taj ima. 

In claims 2, 4 and 10, the range of expansion coefficient under humidity is specified. 
The expansion coefficient under humidity is entirely different from the moisture permeation 
degree of Taj ima, as seen from their different units. Further, Taj ima neither discloses nor 
suggests the expansion coefficient under humidity. Also, employing an expansion coefficient 
under humidity falling in the range specified in claims 2, 4 and 10 allows the present 
invention to exhibit effects unique thereto. Consequently, the inventions of claims 2, 4 and 
10 are not obvious from Taj ima even from the standpoint of the expansion coefficient under 
humidity. 

Thus claims 10, 14 and 18 are patentable over Tajima. Claims 1 1-13, 15-17, and 19-22 
depend from at least one of claims 10, 14, or 18 and are therefore also patentable over the 
Tajima reference. 
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Claims 1-4 and 6 were rejected under 35 U.S.C. § 102(b) as being allegedly anticipated by 
Murakami (U.S. Patent 5,452,272). 

Claims 1-4 and 6 were rejected under 35 U.S.C. § 102(b) as being allegedly anticipated by 
Inuoue (U.S. Patent 4,590,493). 

Claims 1-4 and 6 were rejected under 35 U.S.C. §102(b) as being allegedly anticipated by 
Ohta (U.S. Patent 5,453,884). 

Claims 1-4 and 6 were rejected under 35 U.S.C. §102(b) as being allegedly anticipated by 
Yokoyama (U.S. Patent 5,714,222). 

Claims 1-4 and 6 were rejected under 35 U.S.C. § 102(b) as being allegedly anticipated by 
Yoshioka (U.S. Patent 5,674,649). 

Claims 1-4 and 6 were rejected under 35 U.S.C. §102(b) as being allegedly anticipated by 
Tachibana (U.S. Patent 5,102,709). 

The cited documents do not teach or suggest Applicants' claimed invention in a marmer 
sufficient to sustain a rejection under 35 U.S.C. §102 or §103. 

As the office action is imderstood, each of the cited documents is relied upon because 
they allegedly teach an optical recording medium which uses a substrate and/or protective layer 
composed of an urethane, epoxy, polyester or polyether acrylate. 

For example, Murakami, et al. discloses an optical recording medium which uses a 
polyurethane acrylate resin overcoating. Murakami, et al. does not describe the expansion 
properties of any layer of the recited overcoating and more particularly does not teach or suggest 
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controlling the warp or tilt of the optical recording media by modulating the expansion 
coefficient under humidity of one or more of the layers constituting the optical recording media. 

In contrast to the claims presented herein, the present invention is drawn to a novel 
optical recording media in which the linear expansion coefficient and/or Yoimg's modulus of the 
substrate and the protective layer are modulated to prevent warp of the media. Applicants have 
surprisingly discovered that incorporation of a protective film having a linear expansion 
coefficient of between 7.8 x 10"^(1/°C) and 4.65 xlO'^^Cl/^C), which coefficient is greater than 
that of the transparent substrate. Thus, such optical recording media offer improved resistance to 
deformation or warp at various temperatures. 

As noted above, Murakami et al. generically disclose an optical recording media having a 
polyurethane-acrylate overcoating, but fail to teach or even suggest use resins having specified 
expansion coefficient under humidity to prevent media deformation. 

Moreover, none of the cited docimients, taken alone or in combination teach or suggest 
optical recording media in which the substrate or protective layer has an linear expansion 
coefficient of between 7.8 x 10"\l/°C) and 4.65 xlO"^(l/°C).. Furthermore, none of the cited 
documents, taken alone or in combination, teach or suggest optical recording media in which the 
linear expansion coefficient of the protective film is greater than that of the transparent substrate. 

Accordingly, each of the rejections is properly withdrawn. 

For example, see In re Marshall, 198 USPQ 344, 346 (CCPA 1978) ("[r]ejections under 
35 U.S.C. §102 are proper only when the claimed subject matter is identically disclosed or 
described in the prior art.") Additionally, it is well-known that to establish a prima facie case of 
obviousness, three basic criteria must be met: (1) there must be some suggestion or motivation, 
either in the references themselves or in the knowledge generally available to one of ordinary 
skill in the art, to modify the reference or to combine reference teachings; (2) there must be a 
reasonable expectation of success; and (3) the prior art reference(s) must teach or suggest all the 
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claim limitations. The teaching or suggestion to make the claimed combination and the 
reasonable expectation of success must both be found in the prior art, and not based on 
applicants disclosure. In re Vaeck, 947 F.2d 488, 20 USPQ2d 1438 (Fed. Cir. 1991). See MPEP 
§2143. 

There is no suggestion or motivation, either in the reference itself or in the knowledge 
generally available to one of ordinary skill in the art, to modify the cited reference to arrive at the 
claimed invention, nor is there a reasonable expectation of success. 

Thus, for at least the reasons discussed herein, claim 1 is patentable over each of the cited 
documents taken alone or in combination . Claims 3-6 and 9 depend from claim 1 or claim 7 and 
are therefore also patentable over any combination of the cited documents. 

Claims 1-9 are provisionally rejected under the judicially created doctrine of 
obviousness-type double patenting as being allegedly unpatentable over the allowed claims of 
copending U.S. Patent Application No. 09/512,253 (Which has not issued as U.S. Patent 
6,657,948). 

As noted above, it is a feature of the present invention that the optical recording media 
has at least either one of a linear expansion coefficient and a Young's modulus of the protective 
film is greater than that of the transparent substrate, the linear expansion coefficient of the 
protective film being greater than 7.8x 1 0'^ (1/°C) and smaller than 4.65 x 1 0"^ (1/°C). See, e.g., 
independent claims 10, 14, or 18 of the present application. Applicants have surprisingly 
discovered that by modulating at least one of the linear expansion coefficient or the Young's 
modulus of the substrate and the protective film, deformation and/or warp of the optical 
recording media of the instant application is prevented. 

According to U.S. Patent No. 6,657,948, which issued from allowed U.S. patent 
application number 09/512,253, the thickness. Young's modulus, and a linear expansion 
coefficient are set to their respective desired values in each of said substrate, thin film layer, and 
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thin film protecting film, so that a neutral plane of deformation in a thickness direction caused by 
a temperature change being present in a vicinity of said thin film layer. Thus, issued patent '948 
does not teach or suggest optical recording media in which the linear expansion coefficient 
and/or Young's modulus is modulated to prevent deformation or warp of the media. 

As such, it is respectfully submitted that the present application is patentably distinct 
from the issued claims of the '948 patent. 

Reconsideration and withdrawal of the rejection is requested. 

Claims 1-9 are provisionally rejected under the judicially created doctrine of 
obviousness-type double patenting as being allegedly unpatentable over claim 1-9 of copending 
U.S. Patent Application No. 10/002,952. 

The double patenting rejection is not proper. 

As noted above, it is a feature of the present invention that optical recording media has at 
least either one of a linear expansion coefficient and a Young's modulus of the protective film is 
greater than that of the transparent substrate, the linear expansion coefficient of the protective 
film being greater than 7.8x10"^ (1/°C) and smaller than 4.65x10"* (1/^C). See, e.g., independent 
claims 10, 14, and 18 of the present application. Applicants have surprisingly discovered that by 
modulating the linear expansion coefficient or the Young's modulus of the substrate and the 
protective film, deformation and/or warp of the optical recording media of the instant application 
is prevented. 

In contrast, the '952 application, which was filed on November 15,2001 and is commonly 
assigned, is directed to optical recording media in which the expansion coefficient under 
humidity [ratio of expansion (1/%) where a difference of relative humidity (vapor 
content/saturated vapor amount at 25°C) is increased by 1%] of the protective film is greater than 
that of the transparent substrate and smaller than 1.7xl0"^(l/%). 
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Clearly the *952 application is directed to related by distinct technology. That is, both the 
instant application and the '952 application are directed to optical recording media which are 
resistant to deformation or warping. However, the features of the instant invention and the *952 
application are different, e.g., regulating warping by selecting materials based on their expansion 
coefficient under humidity instead of materials selected for their Young's modulus and/or linear 
expansion coefficient. Thus, Applicants would not be benefiting from an "unjustified timewise 
extension of the right toe exclude granted by a patent" (MPEP §804 citing In re Schneller, 397 
F.2d 350 (1968)), 

As such, it is respectfully submitted that the present application is patentably distinct 
from the issued claims of the '952 application. 

Reconsideration and withdrawal of the rejection is requested. 

Reconsideration and allowance of claims 10-22 is respectfully requested in view of the 
foregoing discussion. This case is believed to be in condition for immediate allowance. 
Applicant respectfully requests early consideration and allowance of the subject application. 

If for any reason a fee is required, a fee paid is inadequate or credit is owed for any 
excess fee paid, you are hereby authorized and requested to charge Deposit Accoxmt No. 04- 
1105. 
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Should the Examiner wish to discuss any of the amendments and/or remarks made herein, 
the undersigned agent would appreciate the opportunity to do so. 

Respectfully submitted. 



Date: March 8, 2004 




John^B. Alexander, Ph.D. (Reg. No. 48,399) 

El^ARDS & ANGELL, LLP , 

P.O. Box 55874 

Boston, MA 02205 

(617)439-4444 



436519 
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J^T-C©JS*)ft*s± 2 m r a dWitM-zifcJ^ifimtc 

[0 0 18] CIIJStai2D ||Jfi««Il«:fcC^-C. 3. 5W 

rt^aigffiK^L/-C4mr a d <i:J5:Scfc^(C^L/c. 
^L-T. C©«ffi*fflc^ SI«S««I1 il5«|!5:fiHg*ff-7 
r3fe7=-f :^i'?rfP»L;fc. C©J:-5K:u-c^P>tifc7fe7=' 
^^^'©SO^^aiJS-rSi. +0. Smrad^ab 
•3. iaS2 0U ti^tfflKSO^cr^irF-C©^^^*! 
± 2 m r a d&.1^tm-:>ft^^ifimtcttlfci,<D-Ci>r, 
tc. 

COO 19] CHJfit^S] SSteFJKCteCir^ 3. 5-f 

> ^^S^OStffiBSfJ^ff^^^lE L . *©S 0 ft 0 *iS« 
rtSS*SM{<:>ttor2mr a d i Aj-S J: 5 (OiKffJ L.fc. 

^ X5'©St)ft*S'JS-r-5.<«:. -2mrad-e*f), U 
S2 0'C. ffi>5tSS5 0%©S«Tr-©S«5ft*i+2m 
r a d&,?^tm-:,fc^mmtcS titci><D-C$,-ytc, 
[0 02 0] 

c^«] *^e9(Cctn«. sS2 0'c. ffl*fffi@[5 0% 

©IS^T?©J5[0 ft*l± 2 m r a d«l^©3feiE^«i»*J 

-g-L/rasi o-c-5 o'c. tB*fSffiio%~ 

8 0% (SS^Kl O'C/h. Sa^iei 0%/h) © 
i»SETfC*JWSSOft*i± 5m r a dtirti^oA: I S 

[^2] :*:^HjKfi&S3efa^j««:©lRBS»r®S-c*-S. 

2. 4 mmi^imm 
3 idiis 

5 ^S^t^M 
6. 7 /^-K3-^)g 



(4) 



1*^3^5-2 34 1 2 8 




Reference Material 1 

(Japanese Unexamined Patent Publication No. Hei 5(1993)-234128) 



(2) 



^^^¥5-2 3 4 1 2 8 



[ ft 1 ] -mi^cmm^im 5 n ^mmtmo^ytnE 



[0 00 6 ] 




[0002] 

[Prior Art] Conventionally, optical recording media have been so 
manufactured that warp angles from their reference surfaces have been 



within 



:5 mrad as standardized by the ISO. 

[0 00 7 ] -ecr 



X 



[0 00 2] 

S O^IfST^i^^nr J: ^ {cS£iS*^6(DJgO ft)&^ 
±5mr a d(Dmm\^X$>^^ ^i'^m^tlXi,^^. 
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&5 0%(DmW.TX(OfxK^P^^^±2mr a d til^O^feiB 

[0 0 0 8] :^^m\t%^^9jkim(fCLxmfSc^ritci> 



(fC-r^CtxmSu^" " ^ ' " 

[0 00 3] 

x{m^tifcf^K^n[Q004] -Further, the standard by the ISO that the tilt angle should be 



^within ±5 mrad is the one that is made under the environments that 

^^P;5±cD>'^-- Hthe temperature is 10 °C to 50 °C and the relative humidity is 10 % to 
m^SiirfhtiXtj:^ 

I'a^ h. 80 % (the temperature gradient is lO'C/h and the humidity gradient is 
^i^^nh. 10 %/h). Accordingly, it is requested that the tilt angle should be 



[0 004]J cc7:)J 

5 within ±2 mrad under the environments that the temperature is 20 °C 



5. 2 5^ 

K:j:«9JS0ft«/hg and the relative humidity is 50 % 



ia^^^3 :>^f J^gir ^ ^ J MCC . S 0 ft:^5 ± 5 m r a 
dCDKffiiigil>o>cTS"^tS«. 0*C~5 0 

•C. ta>rtSgl 0%-8 0% (iaa^ISl O^C/h. S 

jg^Ki 0%/h) <Dis^T<D4>cDr'^o. fie':>r?aa 



[0 00 5 ]fi^-or. *:^H^Ogag5i^ fig2 0'C. tg 
*t?lg5 0%O3^^Tr'(Z)Jg«9ft;&^'± 2 m r a dJilP^cD 



50 



2. ^±m'm^^f^Et^hu^tmm^ . ^{ti^'jri 

[0010] CCDcfc^Octg^^n/c^fef''^ Tfer 
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APPENDIX B 



REFERENCE MATERIAL 2 Fig. a 




Tilt Variation (mrad] 



REFERENCE MATERIAL 3 Fig. b 




Tilt Variation [mrad] 



